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Abstract:In order to explore the mechanism and influencing factors of surface contact sealing leakage in packaging
boxes, the research group used fractal contact theory to calculate the contact area, combined with the elastic-plastic
contact extrusion simulation model and previous experimental results to verify the effectiveness of the contact theory
method, thereby obtaining theoretical input parameters and establishing a fractal leakage model. The results show that
the predicted leakage amount through the fractal leakage model is inversely proportional relationship to the fractal
dimension, end face specific pressure, and elastic modulus of the contact surface, and directly proportional relationship
to the fractal characteristic length of the contact surface. The leakage mechanism of surface contact seals has been
revealed through microscale fractal contact theory and finite element simulation. The rough surface micro convex body
undergoes elastic-plastic contact deformation, but cannot fully fit with the rigid plane, resulting in the formation of
leakage channels between the micro convex bodies. The fractal dimension and characteristic length parameters of rough
surfaces determine the number and amplitude of micro convex bodies, while the elastic modulus of contact materials

determines the end face specific pressure and deformation degree of micro convex bodies, which in turn affects contact
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Figure 1  Surface contact sealing structure

and leakage channel
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Figure 3  Rough surface model
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Figure 4 Rough surface contact model
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Figure 7 Curves of leakage variation over time
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Figure 8 Influence of fractal dimension on leakage
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